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SULFUR  DIOXIDE  EMISSIONS  INVENTORY   1981-1985 


I.   INTRODUCTION 

The  Commonwealth  of  Massachusetts  passed  an  Act  in  1985 
(310  CMR  7.21   Chapter  590)  for  the  purpose  of  preventing,  mitigating  or 
alleviating  the  health  and  welfare  effects  of  acid  rain  and  acid 
deposition.   The  Acid  Deposition  Act  sets  a  maximum  SO2  emissions  level 
for  the  Commonwealth  based  on  annual  emissions  averaged  over  four 
years.   This  allowable  average  level  (or  'Cap')  was  based  on  the  years 
1979  to  1982  and  was  set  at  417,000  tons.   Subsequent  four  year  average 
emission  levels  are  compared  to  this  Cap.   Each  annual  emission 
inventory  after  1982  is  evaluated  and  compared  to  the  'trigger'  level 
(10,000  tons  below  the  Cap).   If  the  annual  emissions  inventory  exceeds 
the  'trigger'  level    and  the  four  year  average  exceeds  the  Cap,  various 
acid  deposition  control  efforts  would  have  to  be  initiated  by  the  DAQC. 

This  emissions  inventory  report  is  designed  to  provide  the 
Commonwealth  of  Massachusetts  with  an  accurate  accounting  of  all  sulfur 
dioxide  (SO2)  emissions  for  1985.   This  inventory  is  divided  into  three 
emission  categories:  point,  area,  and  mobile. 

The  Point  Source  Element  Section  describes  the  data  collection 
process  and  quality  assurance  review  procedures  used  in  developing  the 
emissions  inventory  of  point  sources  in  Massachusetts.   Emissions  from 
the  Stationary  Source  Enforcement  and  Inventory  System  (SSEIS)  are  used 
for  this  1981  to  1985  inventory  report. 

The  Area  Source  Element  Section  presents  the  inventory  for  the 
numerous  point  sources  which  are  too  small  to  be  counted  in  the  point 
source  inventory.   A  description  of  the  area  source  categories  and  their 
respective  emissions  are  presented  in  this  section. 

The  Mobile  Source  Element  Section  presents  a  brief  description  of 
the  mobile  source  emissions  inventory. 


II.   THE  S02  POINT  SOURCE  INVENTORY  ELEMENT 
The  inventory  of  actual  SO?  emissions  from  point  sources  or 


more  than 

Stationary  Source  Enforcement  Inventory  System  (SSEIS) 

The  inventory  system  now  used  in  Massachusetts  for  the  SO2 
inventory  is  a  computerized,  "menu-driven"  data  base  of  point  source 
information  called  the  Stationary  Source  Enforcement  Inventory  System 
(SSEIS).   The  purpose  of  SSEIS  is  to  track  point  source  emissions  data, 
annual  registration  inspections  and  fees,  plant  compliance  and 
enforcement  activity.   Information  from  SSEIS  is  used  for  DAQC  technical 
support,  program  planning,  inventory  development  and  source  tracking. 
This  system  can  calculate  emission  estimates  based  on  a  table  of 

emission  factors,  source  process  type  and  material/fuel  used  each  year. 
For  the  most  part,  combustion  SO2  emissions  were  based  on  the  amount  and 
type  of  boiler  or  furnace  as  reported  on  the  registration  forms.   The 
emissions  were  calculated  by  SSEIS  using  AP-42  emission  factors. 

Every  year,  DEQE  mails  registration  forms  to  major  sources  that  are 
allowed  to  emit  more  than  100  tons  per  year,  and  every  three  years  for 
minor  sources  below  that  level.   After  source  inspections,  regional 
staff  enters  data  into  SSEIS,  which  calculates  and/or  records 
emissions.   One  third  of  the  minor  sources  are  registered  each  year  and 
in  this  manner,  the  point  source  inventory  can  be  updated  every  three 
years.   SSEIS  stores  5  years  of  historic  plant  emission  summary  by 
pollutant  beginning  with  1983  data,  the  year  of  record  when  the  data 
base  system  went  into  operation.  The  1979-1982  SO2  inventory  was  derived 
from  the  'forerunner'  of  SSEIS  called  the  Emissions  Inventory/Point 
Source  (EIS/PS) . 

General  guidelines  for  all  SO2  point  source  emissions  were  derived 
from  the  EPA  document  "Procedures  for  Emissions  Inventory  Preparation, 
Vol.  II:  Point  Sources  (EPA  450/4-81-026b)" .   In  addition,  emissions 
were  calculated  using  the  emission  factors  outlined  in  EPA's 
"Compilation  of  Air  Pollution  Emission  Factors,  Supplements  1-14 
(AP-42) ,  Appendix  C." 

In  select  cases,  full  source  descriptions  were  obtained  from  the 
Emissions  Inventory/Source  Registration  forms  in  order  to  locate  and 
correct  entry  and  calculation  errors.   Quality  assurance  and  edit 
functions  build  into  SSEIS  data  entry  programs  have  ensured  that  the 
point  source  inventory  herein  is  as  accurate  as  is  feasible.   In 
addition  to  the  SSEIS  quality  assurance  checks,  the  source  registration 
list  is  expanded  and  upgraded  by  the  regions  each  year  as  sources  are 
discovered  and  inspected.   As  a  result,  the  1984/1985  inventory  includes 
emissions  from  many  sources  that  were  not  registered  in  the  1980  to  1982 
inventory.   The  SSEIS  SO2  emissions  calculations  for  the  largest  point 
sources  were  reviewed  by  regional  staff  before  their  inclusion  in  this 
report.   Appendix  C  lists  the  point  sources  with  their  emissions  from 
1981  to  1985. 


III.  THE  AREA  SOURCE  INVENTORY  ELEMENT 

A.  Introduction 

The  area  sources  emission  inventory  for  SO2  includes  residential 
and  small  commercial  heating  systems,  non-highway  mobile  sources  and 
stationary  sources  that  are  too  small  and/or  too  numerous  to  be 
treated  individually  as  point  sources. 

Certain  area  sources  contain  both  point  and  area  sources.   In 
order  to  prevent  any  double  counting  from  occurring,  great  care  was 
taken  in  reviewing  the  Point  Source  Inventory.   Although  EPA 
traditionally  considers  a  facility  which  emits  100  or  more  tons  per 
year  of  a  pollutant  to  be  a  major  point  source,  and  all  others,  area 
sources,  this  definition  does  not  hold  true  for  the  Massachusetts 
Inventory.   However,  only  those  sources  which  emit  more  than  3.5 
tons/yr.  were  considered  SO2  point  sources.   All  other  point  sources 
below  3.5  tons  are  included  within  the  Area  Source  Inventory. 

Several  documents  provide  basic  guidance  for  the  development  of 
the  area  source  emission  inventory.   The  primary  source  has  been 
Procedures  for  Preparation  of  Emission  Inventories:  Volumes  I  and  III 
(EPA-450/4-81-026)  .   Emission  factors  were  taken  from  AP-42         ~ 
Supplement  14    1983.   Fuel  consumption  estimates  for  Massachusetts 
were  derived  from  the  U.S.  Department  of  Energy,  State  Energy  Data 
Report  1960-1985.   This  report  provided  annual  fuel  consumption  for 
residential ,  commercial ,  industrial,  and  transportation  use  for  the 
different  fuel  source  types  for  Massachusetts. 

The  following  is  a  brief  decription  of  the  1985  update 
methodology  for  each  area  source  category. 

B.  Area  Source  Categories 

1.0  Fuel  Combustion 

1.1  Residential,  Commercial  and  Industrial  Boilers 

This  source  category  includes  small  boilers,  furnaces,  heaters 
and  other  heating  units  too  small  to  be  considered  point  sources.   The 
types  of  fuels  used  in  Massachusetts  are:  coal,  oil,  natural  gas, 
liquified  propane  gas,  and  wood.   They  are  used  as  fuels  in 
residences,  commercial/institutional  and  industrial  plants. 

The  area  source  emission  inventory  for  the  fuel  combustion 
categories  was  calculated  for  the  1982  inventory  using  emission 
factors  from  AP-42.   This  inventory  served  as  the  base  year  and  for 
subsequent  years,  the  area  source  emissions  were  estimated  based  on  the 
annual  change  in  fuel  consumption  from  among  the  various  fuel  source 
categories . 


1.2.  Open  Burning,  Structural  Fires,  Forest  Fires 

No  growth  was  assumed  in  this  category  from  1980  to  1987.   This 
category  as  well  as  that  covering  pesticides  was  held  constant  for 
1982. 

2.0  Transportation 

2.1  Non-Highway  Mobile  Sources 

Total  gasoline  use  figures  were  obtained  for  off-highway  vehicles 
from  the  1980  Highway  Statistics.   This  report  also  delineated  the 
type  vehicle  used  showing  the  23%  of  the  gasoline  used  by  off -highway 
vehicles  was  for  agricultural  purposes  and  77%  for  construction 
equipment.   Emission  factors  were  taken  from  AP-42  to  ascertain  the 
total  emissions  from  off-highway  gasoline  use  for  the  1982  base  year 
inventory.   The  subsequent  years  were  estimated  based  on  the  annual 
change  in  fuel  consumption. 

Off-highway  diesel  use  was  determined  through  the  Basic  Petroleum 
Data  Book.   This  was  apportioned  to  three  basic  categories 
(Construction,  Industrial,  and  Farm)  through  the  EPA  Guidelines  (EPA 
450/4-81-026d) . 

2.2  Railroads,  Vessels  and  Aircraft 

Using  the  methodology  developed  for  the  1982  SIP,  with 
adjustments  for  population  necessitated  by  use  of  the  1980  U.S. 
Census,  AP-42  emission  factors  were  applied  for  the  SO2  Area  Source 

2.3  Miscellaneous  Sources 

There  were  no  miscellaneous  sources  of  SO2  emissions. 

Appendix  B  contains  the  area  sources  of  SO2  emissions  for  the 
years  1981-1985  for  the  six  regions  with  the  projected  1987  levels. 


IV.   The  MOBILE  SOURCE  INVENTORY  ELEMENT 

The  mobile  source  emissions  inventory  for  SO2  is  developed  by 
applying  AP-42  (Mobile  II)  emissions  to  statewide  Vehicle  Miles 
Travelled  (VMT)  data  by  vehicle  type  only.   The  emission  factor  for 
SO2  is  based  upon  estimated  sulfur  content  of  the  fuel,  and  average 
fuel  consumption  rate.   VMT  data  was  provided  by  the  Massachusetts 
Department  of  Public  Works. 


V.    REVIEW  AND  SUMMARY 

In  1985,  Massachusetts  point  sources  contributed  79.7%  of  the  SO2 
emissions  while  area  and  point  sources  accounted  for  18.9%  and  1.4% 
respectively.   This  proportion  was  similar  in  1984. 

The  Southeast,  Met.  Boston  and  Pioneer  Valley  Districts  together 
accounted  for  92%  of  the  total  statewide  emissions  for  1985.   The 
Southeast  district  had  the  most  emissions  which  comprised  49%  of  the 
statewide  emissions.   This  proportion  was  similar  in  1984.   (Tables 
V-l  and  V-3,  Figures  V-l  and  V-2) . 

Electric  utilities  comprised  84%  of  the  point  source  emissions 
and  68%  of  the  total  statewide  emissions  inventory  for  1985  (Table  V-2 
and  Figure  V-3).   The  Southeast  district  accounted  for  a  major 
proportion  of  the  emissions  from  electric  utilities  (67%)  and  this  is 
attributable  to  three  major  plants:   New  England  Power  at  Brayton 
Point,  Canal  Electric,  and  Montaup  Electric  (Appendix  C-2) .   These 
three  plants  together  comprised  44%  of  the  total  statewide  emissions 
for  all  sources. 

The  total  statewide  SO2  emissions  for  all  sources  remained  steady 
from  1984  to  1985  but  declined  by  6%  from  1981  to  1985  (Table  V-3). 

The  annual  SO2  emissions  total  for  1984  and  1985  were  both  below 
the  'trigger'  level.   The  four-year  average  emissions  for  both  1984 
and  1985  did  not  exceed  the  1979-82  'Cap*. 

The  1984  statewide  SO2  emissions  total  was  369,000  tons  and  was 
below  the  1979-82  trigger  level  by  38,000  tons.   The  1981  to  1984  four 
year  average  was  393,000  tons  and  was  below  the  1979-82  'cap'  by 
24,000  tons.   (Table  V-4  and  Figures  V-4  and  V-5). 

The  1985  statewide  SOo  emissions  total  was  370,000  tons  and  was 
below  the  'trigger'  level  by  37,000  tons.   The  1982  to  1985  four  year 
average  was  387,000  tons  and  was  below  the  'cap'  by  30,000  tons 
(Table  V-4  and  Figures  V-4  and  V-5) . 


Table  V-l 


S02  EMISSIONS  BY  SOURCE  CATEGORY  AND  DISTRICT  (TPY) 
1979   -  1985 


DISTRICT   SOURCE 


1979 


1980 


1981 


1982 


1983 


1984 


1985 


BERKSHIR 


POINT 

AREA 

MOBILE 


6127 

2251 

100 


5520 

1779 

100 


5085 

1774 

100 


4885 

1780 

100 


7092 

1632 

100 


4327 

1667 

100 


PIONEER, 


TOTAL 

POINT 

AREA 

MOBILE 


8478 

22514 

9547 

600 


7399 

28394 

7756 

600 


6959 

25398 

7661 

600 


6765 

26548 

7618 

600 


8824 

24935 

6833 

600 


6094 

24391 

6980 

600 


CENTRAL 


TOTAL 

POINT 

AREA 

MOBILE 


32661 

8124 

10592 

600 


36750 

7745 

8279 

600 


33659 

7898 

8254 

600 


34766 

8439 

8448 

600 


32368 

11225 

7616 

600 


31971 

6986 

7758 

600 


TOTAL 


19316 


MET.BOST 


POINT  103616 

AREA   61563 

MOBILE    2  4  00 


16624 

99020 

52860 

2400 


16752 


17487 


19441 


15344 


94458   108248   108533    91160 

51740    41565    36803    37410 

2500     2500     2500     2600 


S.EAST  M 


MERRIMAC 


POINT 

AREA 

MOBILE 


3311 

9355 

600 


3296 

7535 

600 


3537 

7509 

600 


3472 

6991 

600 


3587 

6239 

600 


4019 

6317 

600 


TOTAL 


13266 


11431 


11646 


11063 


10426 


10936 


3764 

1704 

100 


5568 

20011 

7139 

600 


27750 

6176 

7973 

600 


14749 

88375 

38115 

2600 


TOTAL  167579  154280  148698  152313  147836  131170  129090 

POINT  180375  171816  157893  183550  165937  164770  172714 

AREA  18818  17512  17104  8170  7338  7571  7638 

MOBILE  800  800  800  800  800  800  800 


TOTAL   199993   190128   175797   192520   174075   173141   181152 


4526 

6466 

600 


11592 


SOURCE      POINT  324067   315791   294269   335142   321309   295653   295566 

AREA  112126    95721    94042    74572    66461    67703    69035 
MOBILE    5100     5100     5200     5200     5200     5300     530C 
******************************************************************** 

STATE 

TOTAL  441293   416612   393511   414914   392970   368656   36990] 

*********************************************************************** 

so285a 
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TABLE  V 

-2 

STATEWIDE 

S02  EMISSIONS  (TPY) 

=  =  =  =  =  =  =  =  =  =  =  SB  ========== 

=========== 

:==============: 

=========== 

CATEGORY          1981 

1982 

1983      1984      1985 

UTILITIES       253158 

294784 

267972    250710    253062 

INDUSTRIAL 

>100  TPY         27231 

25557 

33970     24775     21735 

<100  TPY          6559 

7144 

9098      9006      8912 

NON-INDUSTRL     7321 

7657 

10269     11162     11857 

NON-UTILITIES    41111 

40358 

53337     44943     42504 

POINT  SOURCES   294269 

335142 

321309    295653    295566 

AREA  SOURCE      94042 

74572 

66461     67703     69035 

MOBILE  SOURCE     5200 

5200 

5200      5300      5300 

TOTAL   393511 

414914 

392970    368656    369901 
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TABLE  V-3 


POINT  SOURCE  % 
OF  DISTRICT 
EMISSIONS  1985 


DISTRICT  %  OF 
STATEWIDE 
EMISSIONS  1985 


%CHANGE  IN 
EMISSIONS 
1981  TO  1985 


BERKSHIRE 

1 

69 

2 

-21 

PION.VAL 

62 

72 

8 

-17 

CENTRAL  MA 

1 

42 

4 

-12 

MET . BOSTON 

80 

68 

35 

-13 

MERRIMACK 

1 

39 

3 

0 

S.EAST  MA 

97 

95 

49 

+3 

STATEWIDE 


84 


80 


100 


-6 


S02% 


TABLE  V-4 


S02  EMISSIONS  1979-85  AND  REGULATED  CAP  EMISSIONS 


YEAR 

EMISSIONS 

FOUR  YEAR 

AVERAGE 



IN  TONS 

AVERAGE 

PERIOD 

1979 

441000 

1980 

417000 

1981 

394000 

1982 

415000 

417000 

(1979-82) 

1983 

393000 

405000 

(1980-83) 

1984 

369000 

393000 

(1981-84) 

1985 

370000 

387000 

(1982-85) 

1979-1982  CAP  EMISSIONS      417000 
TRIGGER  (LESS  10000  TONS)    407000 


1984  ANNUAL  EMISSIONS  BELOW  TRIGGER  LEVEL  BY  38000  TONS 
198  5  ANNUAL  EMISSIONS  BELOW  TRIGGER  LEVEL  BY  37  000  TONS 


1981  TO  1984  FOUR  YEAR  AVERAGE  BELOW  CAP  BY   24000  TONS 


cap85 


1982  TO  1985  FOUR  YEAR  AVERAGE  BELOW  CAP  BY   3  0000  TONS 


FIGURE   V-4 


S02  EMISSIONS  1979-1985 

WITH  1979-82  TRIGGER  LEVEL 


500 


TONS  PER  YEAR  (Thousands) 


407 

400 


300 


200 


100 


0 


1979-82  TRIGGER  LEVEL 


1979      1980      1981      1982      1983      1984      1985 

YEARS 


H    S02  EMISSIONS 


S027985 


10 


FIGURE   V-5 


S02  4-YEAR  AVERAGES  1979-85 

WITH  1979-1982  CAP  EMISSIONS 


500 


TONS  PER  YEAR  (Thousands) 


1979-82    CAP 


(1979-82)  (1980-83)  (1981-84)  (1982-85) 


YEARS 


4  YEAR  AVERAGE 


CAP85 


n 


REFERENCES 

Basic  Petroleum  Data  Book,  American  Petroleum  Institute,  Washington, 
DC,  1981. 

Boating:   A  Statistical  Report  on  America's  Top  Family  Sport.   The 
National  Association  of  Engine  and  Boat  Manufacturers,  Grenwich,  CT. 
1980. 

Census  of  Housing  1980,  "Detailed  Housing  Characteristics,"  HC-B 
Series,  Bureau  of  the  Census,  U.S.  Department  of  Commerce,  Washington, 
DC  1981. 

Census  of  Population,  Bureau  of  the  Census,  U.S.  Department  of 
Commerce,  Washington,  D.C.   Decennial  Publication  1980. 

Coal  -  Bituminous  and  Subbituminous  Coal  and  Lignite  Distribution, 
Energy  Data  Reports,  Energy  Information,  U.S.  Department  of  Energy, 
Washington,  DC.  1985 . 

Compilation  of  Air  Pollutant  Emission  Factors,  Third  Edition 
Supplements-14  AP-42,  U.S.  Environmental  Protection  Agency,  Research 
Triangle  Park,  NC,  May  1983. 

Compilation  of  Lakes,  Ponds,  and  Reservoirs,  Lake  Certification 
Program,  Massachusetts  Department  of  Environmental  Quality 
Engineering,  1982. 

County  Business  Patterns,  U.S.  Department  of  Commerce,  Bureau  of  the 
Census,  Washington,  DC.   Annual  publication,  1980. 

County  and  City  Data  Book.   U.S.  Department  of  Commerce.   1977. 

DEOE  -  ACID  RAIN  'STAR'  Report  by  A.  Patterson  and  S.  Kaufman.  1986. 

Directory  of  Massachusetts  Manufacturers,  George  D.  Hail  Co.  1980-82 
Editions,  Boston  Ma. 

Draft  State  Rail  Plan,  1980  Update,  Massachusetts  Executive  Office  of 
Transportation  and  Construction,  December  1980. 

Energy  Data  Reports,  "Sales  of  LPG  and  Ethane,"  U.S.  Department  of 
Energy,  Washington,  DC,  Annual  publication,  1985. 

Forest  &   Parks  Dept,  Dept  of  Environmental  Management.   Memo,  on 
Wood-burning  in  Mass.   David  Fraser.  March  1987. 

Gas  Facts,  American  Gas  Association,  Arlington,  VA,  1985. 

Growth  Factor  File,  Massachusetts  Department  of  Environmental  Quality 
Engineering,  1980-1987.   1982. 

Highway  Statistics,  U.S.  Department  of  Transportation,  Federal  Highway 
Administration,  Washington,  DC.   Annual  publication,  1982. 

Local  CI imatological  Data:   Annual  Summary  with  Comparative  Data, 

U.S.  Department  of  Commerce,  Washington,  DC.   Annual  publication. 
1980-1982.  F 


12 


Massachusetts  Airport  Systems  Plan,  Massachusetts  Aeronautics 
Commission ,  November  1980. 

Massachusetts  Department  of  Public  Works  -  Vehicle  Miles  Travelled  by 
Community  and  Functional  Class.   1980-1985. 

Massachusetts  Economic  Policy  Analysis  (MEPA)   University  of 
Massachusetts  -  Amherst.   1967-1996.  TWT. 

Massachusetts  State  Implementation  Plan  for  Ozone  and  Carbon  Monoxide, 
Massachusetts  Department  of  Environmental  Quality  Engineering,  Barbara 
Kwetz  et.  al . ,  Division  of  Air  Quality  Control,  Boston,  MA.   1982. 

Massachusetts  State  Energy  Data  Report  Consumption  Estimates. 
1960-1984.   Energy  Info.  Administration  1985. 

National  Emissions  Data  System  (NEDS)  Fuel  Use  Report,  1978. 
Monitoring  and  Data  Analysis  Division,  U.S.  Environmental  Protection 
Agency,  Research  Triangle  Park,  NC,  October  1980. 

National  Emissions  Report,  1977.  EPA-450/1 -80-005,  U.S.  Environmental 
Protection  Agency,  Research  Triangle  Park,  NC,  March  1980. 

Procedures  For  Emission  Inventory  Preparation.  U.S.  Environmental 

Protection  Agency,  Research  Triangle  Park,  NC,  27711.   EPA 

450/4-81-026b-d.   Vol.  II  -  Point  Sources,  Vol.  Ill  -  Area  Sources, 
Vol.  IV  -  Mobile  Sources.   September  1981. 


Report  of  Certificates  of  Number  Issued  to  Boats, 
Registry  of  Motor  Vehicles,  1980. 


Massachusetts 


Statistical  Abstracts  of  the  United  States.   U.S.  Department  of 
Commerce,  Bureau  of  the  Census.   1979. 

Waterborne  Commerce  of  the  United  States,  1978,  Department  of  the 
United  States  Army,  Corps  of  Engineers. 

Wood-burning  Among  Massachusetts  Residents  1981-1982  Data. 
Berkshire-Pioneer  Resource  Conservation  and  Development  Project  - 
Improved  Wood  Utilization  Program  of  Division  of  Forests  and  Parks 
Bureau  of  Forest  Development.   June  1982. 


13 


APPENDIX  A 

TABLES  AND  FIGURES 
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Table  A-l 


BERKSHIRE  AQCR  S02  EMISSIONS  (TPY) 


CATEGORY 

1981 

1982 

1983 

1984 

1985 

============ 

======== 

:========= 

========== 

========= 

:======= 

UTILITIES 

3 

3 

3 

3 

0 

INDUSTRIAL 

>100  TPY 

4325 

4064 

6120 

3524 

3086 

<100  TPY 

428 

481 

687 

532 

396 

NON-INDUSTRL 

329 

337 

282 

268 

282 

NON-UTILITIES 

5082 

4882 

7089 

4324 

3764 

POINT  SOURCES 

5085 

4885 

7092 

4327 

3764 

AREA  SOURCE 

1774 

1780 

1632 

1667 

1704 

MOBILE  SOURCE 

100 

100 

100 

100 

100 

TOTAL 


6959 


6765 


8824 


6094 


5568 


so2em3 


Table  A-2 


PIONEER  VALLEY  AQCR  S02  EMISSIONS  (TPY) 


CATEGORY 

1981 

1982 

1983 

1984 

1985 

============ 

========== 

========= 

========= 

========= 

======== 

UTILITIES 

15169 

16744 

15496 

15771 

13835 

INDUSTRIAL 

>100  TPY 

6149 

5629 

5165 

4924 

2819 

<100  TPY 

1609 

1695 

1951 

1675 

1490 

NON-INDUSTRL 

2471 

2480 

2323 

2021 

1867 

NON-UTILITIES 

10229 

9804 

9439 

8620 

6176 

POINT  SOURCES 

25398 

26548 

24935 

24391 

20011 

AREA  SOURCE 

7661 

7618 

6833 

6980 

7139 

MOBILE  SOURCE 

600 

600 

600 

600 

600 

TOTAL 


33659 


34766 


32368 


31971 


27750 


A- 3 


Table  A- 3 


CENTRAL  MASS.  AQCR  S02  EMISSIONS  (TPY) 


CATEGORY 

1981 

1982 

1983 

1984 

1985 

UTILITIES 

15 

16 

15 

15 

27 

INDUSTRIAL 

>100  TPY 

5979 

6301 

8663 

4684 

3822 

<100  TPY 

1104 

1179 

1272 

1091 

1087 

NON-INDUSTRL 

800 

943 

1275 

1196 

1240 

NON-UTILITIES 

7883 

8423 

11210 

6971 

6149 

POINT  SOURCES 

7898 

8439 

11225 

6986 

6176 

AREA  SOURCE 

8254 

8448 

7616 

7758 

7973 

MOBILE  SOURCE 

600 

600 

600 

600 

600 

TOTAL 


16752 


17487 


19441 


15344 


14749 


Table  A- A 


METROPOLITAN  BOSTON  AQCR  S02  EMISSIONS  (TPY) 
CATEGORY  1981     1982     1983     1984 


UTILITIES  82835  97378  91224  74249 

INDUSTRIAL 

>100  TPY  7192  6319  10831  9323 

<100  TPY  1856  1959  2486  2888 

NON-INDUSTRL  2575  2592  3992  4700 


NON-UTILITIES     11623    10870    17309 


POINT  SOURCES 


94458   108248   108533 


AREA  SOURCE       51740    41565    36803 


MOBILE  SOURCE      2500     2500     2500 


16911 


91160 


37410 


2600 


1985 
70844 

9028 
3014 

5489 
17531 
88375 
38115 

2600 


TOTAL 


so2em3 


148698   152313   147836   131170   129090 


A- 4 


Table  A-5 


SOUTHEASTERN  MASS.  AQCR  S02  EMISSIONS  (TPY) 
CATEGORY  1981     1982     1983     1984     1985 

UTILITIES        155136   180643   161234   160668   168352 


INDUSTRIAL 

>100  TPY 

852 

830 

1145 

610 

866 

<100  TPY 

1058 

1208 

1894 

2001 

2031 

NON-INDUSTRL 

847 

869 

1664 

1491 

1465 

NON-UTILITIES 


POINT  SOURCES 


AREA  SOURCE 


MOBILE  SOURCE 


2757 


2907 


4703 


4102 


17104 


800 


8170 


800 


7338 


800 


7571 


800 


4362 


157893   183550   165937   164770   172714 


7638 


800 


TOTAL 


175797   192520   174075   173141   181152 


Table  A-6 
MERRIMACK  VALLEY  AQCR  S02  EMISSIONS  (TPY) 


CATEGORY 

1981 

1982 

1983 

1984 

1985 

============ 

=========== 

=  =  =  =  =  =  =  =  : 

========== 

========== 

======== 

UTILITIES 

0 

0 

0 

4 

4 

INDUSTRIAL 

>100  TPY 

2734 

2414 

2046 

1710 

2114 

<100  TPY 

504 

622 

808 

819 

894 

NON-INDUSTRL 

299 

436 

733 

1486 

1514 

NON-UTILITIES 

3537 

3472 

3587 

4015 

4522 

POINT  SOURCES 

3537 

3472 

3587 

4019 

4526 

AREA  SOURCE 

7509 

6991 

6239 

6317 

6466 

MOBILE  SOURCE 

600 

600 

600 

600 

600 

TOTAL 

11646 

11063 

10426 

10936 

11592 

so2em3 


A-5 


Table  A- 7 


STATEWIDE  S02  EMISSIONS  (TPY) 


CATEGORY 

1981 

1982 

1983 

1984 

1985 

UTILITIES 

253158 

294784 

267972 

250710 

253062 

INDUSTRIAL 

MOO  TPY 

27231 

25557 

33970 

24775 

21735 

<100  TPY 

6559 

7144 

9098 

9006 

8912 

NON-INDUSTRL 

7321 

7657 

10269 

11162 

11857 

NON-UTILITIES 


41111 


40358 


53337 


44943 


42504 


POINT  SOURCES 


294269   335142   321309   295653   295566 


AREA  SOURCE 


94042 


74572 


66461 


67703 


69035 


MOBILE  SOURCE 


5200 


5200 


5200 


5300 


5300 


TOTAL 


393511   414914   392970   368656   369901 


so2em3 
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FIGURE  A-4 
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FIGURE  A-6 
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APPENDIX  B 


AREA  SOURCES  OF  SO   BY 
AIR  POLLUTION  CONTROL  DISTRICTS 


B-l 


TABLE 

B-l 

AREA  SOURCES  OF 

S02 

BERKSHIRE 

(117) 

TPY 

xxsaxss  aa 

asasa 

==*==== 

3ZMX3X 

======= 

CATEGORIES 

1981           1982 

1983 

1984 

1985 

FUEL  COMBUSTION 

RESIDENTIAL-COAL 

10 

10 

10 

10 

11 

-D.OIL 

522 

470 

423 

434 

445 

-N.GAS 

0 

0 

0 

0 

0 

-WOOD 

0 

0 

0 

0 

0 

COMM/INST 

-COAL 

33 

34 

35 

36 

37 

-D.OIL 

417 

375 

338 

346 

355 

-R.OIL 

213 

202 

192 

186 

180 

-N.GAS 

0 

0 

0 

0 

0 

INDUSTRIAL 

-COAL 

34 

35 

36 

35 

33 

-D.OIL 

118 

107 

96 

98 

101 

-R.OIL 

330 

449 

424 

411 

399 

-N.GAS 

0 

0 

0 

0 

0 

TRANSPORTATION 

OFF-HIGHWAY 

-GAS 

0 

0 

0 

0 

0 

-DIESL 

43 

42 

42 

47 

53 

RAILROADS 

28 

28 

29 

29 

29 

VESSELS 

-F.OIL 

0 

0 

0 

0 

0 

-GAS 

5 

5 

5 

5 

5 

AIRCRAFT 

-CIVIL 

5 

5 

5 

6 

6 

-COMM 

15 

16 

17 

18 

19 

-MILIT 

1 

1 

1 

1 

2 

TOTAL 


1774 


1780 


1653 


1664 


1676 


TABLE 

B-2 

AREA  SOURCES  OF 

S02 

PIC 

)NEER 

VALLEY 

(042) 

TPY 

CATEGORIES 

L981 

1982 

1983 

1984 

1985 

FUEL  COMBUSTION 

RESIDENTIAL 

.-COAL 

43 

44 

45 

46 

48 

-D.OIL 

1946 

1751 

1576 

1617 

1659 

-N.GAS 

2 

2 

2 

2 

2 

-WOOD 

0 

0 

0 

0 

0 

COMM/INST 

-COAL 

150 

154 

159 

163 

168 

-D.OIL 

1898 

1709 

1538 

1578 

1619 

-R.OIL 

1442 

1370 

1301 

1262 

1224 

-N.GAS 

1 

1 

1 

1 

1 

INDUSTRIAL 

-COAL 

190 

196 

202 

191 

181 

-D.OIL 

374 

337 

303 

311 

319 

-R.OIL 

1230 

1663 

1569 

1522 

1476 

-N.GAS 

1 

1 

1 

1 

1 

TRANSPORTATION 

OFF-HIGHWAY 

-GAS 

1 

1 

1 

1 

1 

-DIESL 

190 

188 

186 

209 

235 

RAILROADS 

69 

69 

70 

71 

72 

VESSELS 

-F.OIL 

0 

0 

0 

0 

0 

-GAS 

8 

8 

8 

8 

8 

AIRCRAFT 

-CIVIL 

4 

4 

4 

4 

5 

-COMM 

17 

18 

19 

21 

22 

-MILIT 

95 

102 

109 

117 

125 

=========== 

=====3= 

:=  =  =  =  = 

======== 

:  =  =  =  =  =  =  =  =  = 

:  =  =  =  =  =  =  =  = 

======== 

TOTAL 

7661 

7618 

7095 

7126 

7167 

B-2 


CATEGORIES 


TABLE  B-3 

AREA  SOURCES  OF  S02 
CENTRAL  MASS  (118)   TPY 

i3  =  =  =  ii     xaxxxatz     sxszaxx     zasaasa 

1981  1982  1983  1984 


1985 


FUEL  COMBUSTION 

RESIDENTIAL-COAL 

47 

48 

50 

51 

53 

-D.OIL 

2206 

1985 

1787 

1833 

1881 

-N.GAS 

2 

2 

2 

2 

2 

-WOOD 

0 

0 

0 

0 

0 

COMM/INST 

-COAL 

149 

154 

158 

163 

168 

-D.OIL 

1828 

1645 

1481 

1519 

1559 

-R.OIL 

1388 

1319 

1253 

1215 

1179 

-N.GAS 

1 

1 

1 

1 

1 

INDUSTRIAL 

-COAL 

190 

195 

201 

191 

181 

-D.OIL 

512 

461 

415 

425 

436 

-R.OIL 

1618 

2323 

2192 

2126 

2062 

-N.GAS 

1 

1 

1 

1 

1 

TRANSPORTATION 

OFF-HIGHWAY-GAS 

1 

1 

1 

1 

1 

-DIESL 

201 

199 

197 

221 

249 

RAILROADS 

66 

66 

67 

68 

68 

VESSELS 

-F.OIL 

0 

0 

0 

0 

0 

-GAS 

5 

5 

5 

5 

5 

AIRCRAFT 

-CIVIL 

9 

10 

10 

11 

12 

-COMM 

9 

■   9 

10 

11 

11 

-MILIT 

21 

23 

24 

26 

28 

TOTAL 


8254 


8448 


7855 


7871 


7898 


TABLE   B-4 

AREA  SOURCES  OF  S02 
MET  BOSTON   (119)   TPY 


CATEGORIES 

TION 

1981 

1982 

1983 

1984 

1985 

FUEL  COMBUS 

RESIDENTIAL 

-COAL 

160 

165 

170 

175 

180 

-D.OIL 

9388 

8450 

7605 

7802 

8005 

-N.GAS 

13 

12 

12 

12 

13 

-WOOD 

0 

0 

0 

0 

0 

COMM/INST 

-COAL 

558 

575 

592 

610 

628 

-D.OIL 

12208 

10987 

9888 

10145 

10409 

-R.OIL 

9270 

8807 

8366 

8115 

7872 

-N.GAS 

9 

8 

7 

8 

8 

INDUSTRIAL 

-COAL 

710 

731 

753 

714 

677 

-D.OIL 

1763 

1587 

1428 

1465 

1503 

-R.OIL 

5617 

8013 

7559 

7333 

7113 

-N.GAS 

5 

5 

4 

5 

5 

TRANSPORTATION 

OFF-HIGHWAY 

-GAS 

5 

5 

5 

5 

5 

-DIESL 

857 

848 

840 

944 

1061 

RAILROADS 

107 

108 

109 

110 

111 

VESSELS 

-F.OIL 

10242 

381 

380 

384 

387 

-GAS 

16 

16 

16 

16 

16 

AIRCRAFT 

-CIVIL 

31 

33 

35 

38 

40 

-COMM 

773 

827 

885 

947 

1013 

-MILIT 

8 

9 

9 

10 

10 

TOTAL 

51740 

41565 

38664 

38837 

39057 

B-3 


TABLE  B-5 


AREA  SOURCES  OF  S02 


MERRIMAC 

VALLEY 

(121) 

TPY 

■  xasaaia 

SSKS3S3 

Kusa'ss 

■assmss 

swsasac 

CATEGORIES 

1981 

1982 

1983 

1984 

1985 

FUEL  COMBUSTION 

RESIDENTIAL-COAL 

19 

20 

20 

21 

21 

-D.OIL 

1738 

1564 

1408 

1445 

1482 

-N.GAS 

3 

2 

2 

2 

3 

-WOOD 

0 

0 

0 

0 

0 

COMM/INST 

-COAL 

66 

68 

70 

72 

74 

-D.OIL 

1749 

1575 

1417 

1454 

1492 

-R.OIL 

1328 

1262 

1199 

1163 

1128 

-N.GAS 

1 

1 

1 

1 

1 

INDUSTRIAL 

-COAL 

84 

87 

89 

85 

80 

-D.OIL 

392 

353 

317 

326 

334 

-R.OIL 

1290 

1758 

1659 

1609 

1561 

-N.GAS 

1 

1 

1 

1 

1 

TRANSPORTATION 

OFF-HIGHWAY-GAS 

1 

1 

1 

1 

1 

-DIESL 

161 

159 

158 

177 

199 

RAILROADS 

25 

26 

26 

26 

26 

VESSELS 

-F.OIL 

561 

21 

21 

21 

21 

-GAS 

12 

12 

11 

11 

11 

AIRCRAFT 

-CIVIL 

10 

11 

12 

13 

14 

-COMM 

16 

17 

18 

19 

21 

-MILIT 

51 

54 

58 

62 

67 

TOTAL 


7509 


6991 


6488 


6509 


6537 


TABLE   B-6 

AREA  SOURCES  OF  S02 
SOUTHEAST  MASS  (120)   TPY 


CATEGORIES 

1981 

1982 

1983 

1984 

1985 

FUEL  COMBUSTION 

RESIDENTIAL 

i-COAL 

61 

63 

65 

67 

69 

-D.OIL 

2419 

2177 

1959 

2010 

2063 

-N.GAS 

7 

6 

6 

6 

6 

-WOOD 

0 

0 

0 

0 

0 

COMM/INST 

-COAL 

214 

221 

228 

234 

241 

-D.OIL 

2006 

1805 

1625 

1667 

1710 

-R.OIL 

1539 

1462 

1389 

1347 

1307 

-N.GAS 

1 

1 

1 

1 

1 

INDUSTRIAL 

-COAL 

273 

28-1 

289 

274 

260 

-D.OIL 

470 

423 

381 

391 

401 

-R.OIL 

636 

852 

803 

779 

756 

-N.GAS 

1 

1 

1 

1 

1 

TRANSPORTATION 

OFF-HIGHWAY 

-GAS 

1 

1 

1 

1 

2 

-DIESI 

241 

239 

236 

266 

299 

RAILROADS 

44 

44 

45 

45 

46 

VESSELS 

-F.OIL 

8944 

333 

332 

335 

338 

-GAS 

22 

22 

22 

21 

21 

AIRCRAFT 

-CIVIL 

20 

21 

23 

24 

26 

-COMM 

136 

146 

156 

167 

178 

-MILIT 

66 

71 

76 

81 

87 

TOTAL 

17104 

8170 

7638 

7720 

7813 

B-4 


STATEWIDE 

TPY 

CATEGORIES 

1981 

1982 

1983 

1984 

1985 

FUEL  COMBUSTION 

RESIDENTIAL-COAL 

339 

350 

313 

469 

331 

-D.OIL 

18219 

16397 

15922 

16336 

16303 

-N.GAS 

28 

26 

24 

25 

26 

-WOOD 

0 

0 

0 

0 

0 

COMM/INST 

-COAL 

1171 

1206 

1050 

1802 

1022 

-D.OIL 

20107 

18096 

17879 

18344 

18729 

-R.OIL 

15180 

14421 

8321 

8071 

7490 

-N.GAS 

14 

13 

9 

9 

9 

INDUSTRIAL 

-COAL 

1481 

1525 

1809 

1717 

2913 

-D.OIL 

3630 

3267 

2071 

2125 

1623 

-R.OIL 

10721 

15059 

14592 

14154 

15923 

-N.GAS 

10 

9 

17 

18 

16 

TRANSPORTATION 

OFF-HIGHWAY-GAS 

10 

10 

10 

11 

11 

-DIESL 

1692 

1675 

1937 

2177 

2166 

RAILROADS 

339 

342 

345 

349 

352 

VESSELS 

-F.OIL 

19747 

734 

734 

742 

749 

-GAS 

68 

67 

67 

66 

65 

AIRCRAFT 

-CIVIL 

78 

83 

83 

78 

79 

-COMM 

965 

1032 

1021 

968 

979 

-MILI1 

243 

260 

257 

244 

247 

TOTAL 


94041 


74573 


66460 


67704 


69035 


B-5 


APPENDIX  C 


LIST  OF  STATIONARY  POINT  SOURCES 


BY  AIR  POLLUTION  CONTROL  DISTRICTS 
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